Abstract-This paper presents measurement results obtained in the first phase field test campaign carried out in the UHF band in Ottawa with the aim to characterizing mobile reception of digital terrestrial television. The temporal and spatial variations of the impulse response are analyzed. An antenna diversity receiver was used and the signals received from each antenna are then compared and the diversity reception achieved using switched diversity.
I. INTRODUCTION
Since 1995, the Advanced Television System Committee (ATSC) specified the terrestrial digital television standard for the United States [ 13. Many countries including Canada adopted the ATSC-8VSB DTV standards. As per the standard, the transmitted signal carries a stream up to 19.39 Mb/s over a 6 MHz channel. The standard uses an eightlevel Vestigial Sideband (8VSB) modulation scheme with a pilot signal. Reed-Solomon coding, interleaving and trellis coding are used to provide error protection.
Mobility and portability are two added value characteristics offered by digital terrestrial television (DTV). These two features are not provided by cable or satellite systems. During the past years, various experimental and laboratory tests have shown that mobile reception are feasible using OFDM based system [2] , but no studies have been published about mobile reception in the case of the ATSC 8-VSB system.
The objective of this study is to characterize the digital television terrestrial propagation channel for mobile applications. An experimental study of the propagation of DTV signals, with a symbol rate of 10.76 Msymbols/s, has been conducted in the Ottawa region. The main problems associated with mobile communications are the Doppler effects and the multipath fading caused by reflection and scattering from obstructions in the vicinity of the receiver. An effective way to mitigate the effects of multipath and improve the signal quality is the use of antenna diversity. This paper is organized as follows. Section I1 provides a general description of the digital terrestrial television system, ATSC 8-VSB. In section 111, the equipment and methodology of subsequent data captures are explained in detail. The results of received signals, estimated channel response, rms delay spread, excess delay and the effect of the spatial diversity are reported in section IV. The conclusions are drawn in section V.
II. ATSC 8-VSB SYSTEM DESCRIPTION
The ATSC system was designed to transmit high-quality video and audio (HDTV) and ancillary data over a single 6 MHz channel. The digital terrestrial transmission system is 19.39 Mbs/s serial data stream comprised of 188-byte MPEG-2 data packets. The incoming data is randomized to ensure energy dispersal and then processed for forward error correction (FEC) in the form of Reed-Solomon coding (RS). Trellis coding and conventional interleaving are applied to the output of the RS encoder for burst noise protection. The trellis code modulator converts the output bits from the RS-encoder to an 8ASK symbol stream with a 2/3 coding rate. These symbols are converted to an analog VSB waveform that can be transmitted via RF amplifiers. A low power pilot is added to signal for carrier recovery
The data randomized and coded packets are formatted into data frames and data fields. Each data frame contains two data fields and each field is divided into 313 segments and shall start with one complete data segment of Data Field Sync as shown in figure 1. The Data Field Sync contains the segment of synchronization, the pseudo-random sequences (PN-5 1 1, PN-63) and the VSB mode identification. The PN-51 1 sequence is used as training signal for the receiver's equalizer and will be used in our work to estimate the channel impulse response.
MOBILE FIELD TEST IN OTTAWA
The measurement campain planning was done according to the objective of characterizing the digital television terrestrial propagation channel for mobile applications by means of an analysis of the time and spatial received signal in different environments. The DTV station, covering 
Iv. EXPERIMENTALS RESULTS

A. Channel characterization
Channel model: Many physical factors in the radio propagation channel including multipath propagation, speed of the mobile and a speed of surroundings objects influence the received signal which may consist of a large number of attenuated, time delayed, phase shifted replicas of the transmitted signal. The channel can be modelled as a linear time variant system [4] . The low pass equivalent channel impulse response can be expressed as:
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( sequence. This approach to estimate the channel response is similar to the sliding correlator technique [4] except that the PN sequence is embedded in the DTV signal. where 7 is the average delay and it is calculated as:
To process the data files, it is important to eliminate the contributions of the noise at the end (tail) of the PDP. The threshold was chosen to be the sum of the last 200 samples (corresponding to 9 ps) plus 4 times their standard deviation [6] . The signal level below the threshold value was set to zero. Individual relative power delay profiles are shown in figure 4 with the corresponding statistical parameters of the PDP. The measurement is from the same data given in Figure 3 . For the first frame, the graphic illustrates a case where 3 components are observed with a relative level 15 dB below the dominant component. The rms delay spread from frame 2 is higher than from the others, since more multipaths components are considered. Average power delay profile over 40 consecutive power delay Figure 5 represents an average of 40 consecutive profiles from the Chemin LineBank measurement. It can be seen that the average values for the rms delay spread and the mean delay tends to decrease with the number of the power profiles considered in the calculation. Table I shows the statistics of the individual and the average rms delay spread over 40 profiles for the two areas considered in this study. Results given in this table concern also the statistics of the PDP derived from the received signals captured from the two antennas. West Avenue and North Drive represent a residential area. Chemin LineBank street and Rideau Road represent an open environment. The individual and average values of the rms delay spread and the mean delay are smaller than one microsecond and the threshold values for differents data are slightly differents.
B. Received signal
In mobile reception, received signals are affected by short-term and long-term fadings [6] 
C. Space diversity results
The fundamental phenomenon of UHF radio propagation in the urban and suburban mobile radio environment is V. CONCLUSION Characteristics of mobile channel has been determined from the ATSC-8VSB received signals collected in the first phase of measurement campain in the region of Ottawa. The statistics of the power delay profile derived from the estimated channel impulse are obtained. The paper report also the effect of the spatial diversity.
